Stress-induced suppression of the gonadotropin-releasing hormone pulse generator in the female rat: a novel neural action for calcitonin gene-related peptide.
In addition to its role as a potent vasodilator, calcitonin gene-related peptide (CGRP) is centrally involved in a variety of stress responses, including activation of the hypothalamo-pituitary-adrenocortical axis. It is well known that stress suppresses the activity of the hypothalamic GnRH pulse generator, the central regulator of LH and FSH pulses, resulting in reproductive dysfunction. The aim of this study was to test the hypothesis that CGRP has a critical role in mediating stress-induced suppression of pulsatile LH secretion in the rat. Ovariectomized rats were implanted with intracerebroventricular and iv cannulae. Central administration of CGRP (75 pmol-1.2 nmol) into the lateral cerebral ventricle resulted in a profound, dose-dependent suppression of LH pulses, which was reversed by a CGRP receptor antagonist (CGRP(8-37),1 nmol). Although the site of action of CGRP remains to be established, the induction of c-Fos expression in the preoptic area and hypothalamic paraventricular nucleus might suggest an involvement of these brain regions. Intravenous administration of CGRP did not affect LH pulses. Coadministration (intracerebroventricular) of CGRP (400 pmol) with a CRH antagonist (alpha-helical CRF(9-41), 26 nmol) partly blocked the CGRP-induced suppression of LH pulses. Furthermore, CGRP(8-37) (1 nmol) completely blocked hypoglycemic stress-induced suppression of LH pulses. These results suggest that the suppression of pulsatile LH secretion by central administration of CGRP may be mediated in part by CRH, and that CGRP may play a pivotal role in the normal physiological response of stress-induced suppression of the hypothalamic GnRH pulse generator, and hence the reproductive system.